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ON VOLVULUS IN ASSOCIATION WITH 
HKRNIA. 
15y R. LAWFORD KNAGGS, M.C. (Cantab.), F.R.C.S., 
OF LEEDS, 
ASSISTANT SUmiKON TO TIIK I.KF.1IS GENERAL INFIRMARY. 
The occurrence in his own practice of two cases of hernia 
in which strangulation was dependent upon a volvulus, has led 
the writer to investigate a number of instances in which a vol¬ 
vulus has been associated with a hernial tumor. 
There is no pretence that the cases which are here repro¬ 
duced are more than examples of the various conditions that 
may occur. 
The literature of hernia and of intestinal obstruction is so 
profuse, and so many of the cases are recorded for some pecu¬ 
liarity other than the volvulus, or under some nondescript title, 
that to collect a large number of cases of this unusual condition 
would be a tedious .and laborious task. 
Not a single specimen bearing upon the subject appears to 
exist in four of the chief metropolitan museums (Royal College 
of Surgeons, Guy’s, St. llartholomew’s, and St. George’s), but as 
it is one that docs not easily lend itself to museum prepara¬ 
tions, this is not astonishing. Its rarity is better evidenced by 
the fact that in the Guy's Hospital post-mortem records from 
1885 to 1897, inclusive, only the two cases narrated below are 
to be met with. For permission to include them in the present 
paper the writer is indebted to one of his former teachers, to 
whom he is already under many delightful obligations. 
The cases that have been collected may be arranged in the 
four following groups: 
(1) Volvulus of the hernial contents,—the neck of the 
volvulus being either within the hernial sac or close to the her¬ 
nial aperture. 
4°5 
It. LAWFORD KNAG (IS. ,)o(i 
(a) Cases in which all the intestinal contents arc involved. 
(1) Cases in which only a portion of the intestinal contents 
is affected. 
(2) Volvulus in which the hernial contents are implicated, 
but where the neck and some of the affected coils lie within the 
abdomen. 
(3) Volvulus produced within the abdomen by the reduc¬ 
tion of the hernia. 
(4) Volvulus occurring within the abdomen from some 
predisposing condition, more or less directly connected with a 
hernia. 
GROUP I. 
Volvulus of the Hernial Contents,—the Neck of the 
Volvulus being either within the Hernial Sac 
OR CLOSE TO THE HERNIAL APERTURE. 
The inclusion of two cases of volvulus in duodenal hernia 
gives this group the predominance over the others in point of 
numbers. But, with the exception of the duodenal cases, which 
form quite a class in themselves, there is very little to be said 
of the others which may not be said of volvulus in other situa¬ 
tions. The points of interest which attach to them in conse¬ 
quence of their association with hernia arc soon told. 
The mode of origin of the twist is open to a double ex¬ 
planation. Either the loop may be forced into the sac in the 
twisted state, or vigorous and irregular peristalsis, induced by 
partial obstruction, may be responsible for its formation in situ. 
Sometimes one and sometimes the other explanation is correct. 
But at least one case in this group (Case IV), as well as every 
case in the next, proves the truth of the first. 
It may also be gathered from one case (Case V), and pos¬ 
sibly also from a second case (Case III), that a volvulus may 
exist for some time without giving rise to obstruction or strang¬ 
ulation. 
In the production of these two conditions traction is a fac¬ 
tor of great moment. If a loop of bowel be protruded into a 
hernial sac during a paroxysm of coughing, when the bent posi¬ 
tion approximates the root of the mesentery to the rings, it is 
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easy to see that a considerable drag must be put upon the 
ensnared loop when the natural position is resumed. 
A coil of intestine may be disposed within the abdomen in 
a reversed position without necessarily being in a condition of 
volvulus, but if it is suddenly forced from the abdomen into a 
dependent sac and retained there, the two ends of the coil are 
put upon the stretch, and into a condition of tension, which 
results in their approximation and in a more definite develop¬ 
ment of a twist. In addition, obstruction is favored by narrow¬ 
ing of the lumen of the bowel consequent upon the stretching, 
whilst the more cord-like form of the two ends is favorable to 
the production of strangulation. Case V is full of suggestion 
on these points. The rapid increase of the enormous hernia 
must have put very considerable traction upon the entering and 
emerging intestine. To this rapid growth absolute constipation 
succeeded, and this was soon followed by strangulation. 
The cases in which volvulus is associated with duodenal 
hernia call for separate consideration. The writer’s colleague, 
Mr. 15. G. A. Moynihan, in his interesting monograph on retro¬ 
peritoneal hernia, has drawn attention to the fact that volvulus 
has been noticed in several of the cases. If the rarity of this 
variety of hernia, and the infrequency with which strangulation 
occurs in it, be remembered, volvulus would seem to be a not 
uncommon complication, and one that should certainly be 
present to the mind of the surgeon when strangulation is met 
with. 
The conditions obtaining in duodenal hernia are very dif¬ 
ferent from those present in the external varieties. The orifice 
is often elongated and its boundaries less rigid.' The sac lacks 
the usual fascial coverings of external ruptures, and from its 
situation it is difficult to imagine that traction upon the bowel 
or its mesentery could ever be a matter of real importance. 
Unusually large amounts of small intestine may be incarcerated 
in these sacs, and the bowel must be considerably folded upon 
itself, so that small loops of intestine are, no doubt, frequently 
1 In Neumann’s case (Case VII) the hernial orifice was an elongated slit of 
four inches. There was, also, visible peristalsis, though the abdominal walls were 
fairly covered with fat. 
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so placed that their extremities are ill close apposition. Such 
a disposition is favorable to the production of a twist, especially 
if tumultuous peristaltic movements are produced by a chronic 
or intermittent interference with the onward progress of the 
intestinal contents. As bearing out these remarks, it may be 
noted that in Cases VI and VII only a portion of the incarcer¬ 
ated bowel was in a state of volvulus. Lastly, it is clear that 
in these cases there is good reason to believe that the twist 
develops within the sac as a consequence of the excited intes¬ 
tinal movements. 
(,;) CASKS WIIKRK ALL THE INTESTINAL CONTENTS OF THE HERNIA 
WERE INVOLVED IN THE TWIST. 
Case I.—Mr. Charles J. Symonds. Guy’s Hospital Post-mortem 
Reports, 18S9, No. 335.—S. R., aged seventy-two, was admitted on 
August 26 for strangulated right inguinal hernia. He had been 
ruptured for fifty years. His hernia became painful on August 25, 
and next morning he vomited. Herniotomy was performed, and 
much omentum found in the sac, together with a volvulus of the 
small intestine. This was reduced, but the gut looked bad. After 
the operation the patient passed flatus, but no motion, and sank as 
though unrelieved. 
Post mortem.—No general peritonitis and no fa;cal extravasation, 
but the gut, which had been strangulated, was adherent to adjacent 
coils lying just above the brim of the pelvis. 
Commencing thirty-nine inches above the valve was a deeply 
congested, cedematous, and in parts gangrenous portion of intestine, 
nine and one-half inches long. This had evidently been a volvulus. 
The surface was covered with lymph, and there was a small perfora¬ 
tion made in removing the gut from the coils to which it was adhe¬ 
rent. The mucous membrane was very much congested with numer¬ 
ous patches of sloughing, which exposed the muscular coat. This, 
too, in parts seemed gangrenous, but fiecal extravasation had been 
prevented by adhesions to surrounding coils. 
Case II.—Dr. Cabot. Poston Medical and Surgical Journal, 
1857-58, Vol. lvii, p. 137.—A week ago Dr. Cabot had been called 
to see an elderly man who had had a reducible inguinal hernia, for 
which he had worn a truss. About three o’clock in the morning, 
having got out of bed for some purpose, on returning he found the 
hernia down, and fell asleep without reducing it. On awaking again 
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he found the tumor quite large, and was unable to put it back. 
There was pain in the abdomen. Dr. Cabot saw him at 1.30 P.M, 
He was them almost pulseless, and the tumor, which was about the 
size of the head of a fcetus at full term, was blue and cold. It was 
also oedematous, and there was absence of gurgling. Above the 
tumor was a band quite tense. Dr. Cabot operated. He slit the sac 
open from top to bottom, and found that the whole mass consisted 
of a large amount of intestine twisted entirely round upon itself, and 
in a state of complete strangulation. The patient died before next 
morning. 
Case III.—Du Chaussoy. Archiv. gincrale tic mldecine, 18C0, 
Vo), i (Ve serie, tome xv). Case p. 325, Maunoury these, 18)9, p. 
30.—A woman aged seventy-four was the subject of a left crural 
hernia larger than a couple of fists, which had been strangulated for 
twelve days. The tumor was hossed, soft, and not painful, and there 
was no alteration in the color of the skin. Dnpuytren tried taxis in 
vain, and then operated. After dividing and separating bands and 
adhesions within the sac, he was still unable to reduce the intestine. 
Symptoms persisted for two days, and the intestine became gan¬ 
grenous and was incised. There was no relief, however, and the 
patient died. 
Post-mortem.—There were adhesions between the convolutions 
which formed the hernia. A little before the bowel passed under the 
femoral arch it was crossed like a figure 8. The descending portion 
passed underneath the ascending portion. Where the twist took 
place an omental band passed in front, to be attached to the pelvis, 
and formed a cord which compressed the intestine. 
This case was quoted by Du Chaussoy to illustrate the 
belief that a torsion may often be a consecutive phenomenon 
to occlusion ; but the bossed tumor, suggestive or sacculation of 
the sac, and the bands and adhesions within it, make it more 
probable that the twist was of some standing, and that strangu¬ 
lation had resulted from contributory causes. 
(I) CASES IN WHICH ONI.Y A I'OKTION OF T1IE INTESTINAL CONTENTS 
OF THE HKKNIA WAS TWISTED. 
Case IV.—Mr. J. T. J. Morrison. Birmingham Medical Review, 
December, 1897.—R. C., aged thirty-eight, was admitted to the 
Queen’s Hospital on October 1, 1894, with a left inguino scrotal 
swelling, which latterly a truss had failed to keep up. He was 
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acutely ill, and the tumor was as big as a child’s head, irreducible, 
intensely painful and tender, and impulse was absent or doubtful. 
Four hours previously, during a paroxysm of coughing, it suddenly 
increased prodigiously in bulk, and became at the same time the 
seat of pain so acute as quickly to induce a condition bordering 
on collapse. There had been no vomiting. On opening the sac, 
five hours after the onset, some blood stained fluid escaped, and 
coils of intestine about one yard in length, little the worse for their 
incarceration. In the depths of the sac another loop of small bowel 
about twelve inches long was seen. It was very dark in color, but 
showed no loss of lustre. This loop was twisted round its mesenteric 
axis. 
On drawing out a little more of the bowel beyond the impli¬ 
cated portion a firm substance could be felt within the layers of the 
mesentery, most likely lymphatic glands. The twist was relieved, the 
bowels reduced, and a radical cure completed. Satisfactory recovery 
took place. 
Here the facts seem to point to the sudden extrusion of a 
second loop of bowel, very likely in a twisted condition at the 
moment of prolapse. Traction upon the ends of the loop and 
the cramped position in which it must have been placed would 
be likely to favor the development of strangulation. 
Case V.—Dr. J. C. DaCosta. Annals of Surgery, February, 
1899, p. 280.—A man of forty-nine had had hernia from fifteen years 
of age, which recently had grown rapidly. He could wear no arrange¬ 
ment to keep it up. The rupture was an inguinal one and extremely 
large,—-enormous. 
For three days before admission there had been colicky pains in 
the mass and throughout the abdomen. There had been absolute 
constipation for several days. There was nausea without vomiting, 
and the hernia was very tender to the touch. The sac was found to 
contain the appendix, caecum and most of the ascending colon, a 
considerable portion of the ileum and a mass of omentum. A portion 
of the ileum was found deeply congested and strangulated ; it was 
twisted and firmly adherent to the surrounding structures. The great 
bowel lay to the outside and to the posterior portion of the sac, and 
it was a question whether the sac was complete at this point. ' 
The adhesions were separated, the omentum removed, and the 
hernia returned with difficulty, and recovery followed. 
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Cask VI.—Mr. J. Jackson Clarke. Transactions Pathological So¬ 
ciety of London, Vol. xliv, 1893, p. 67.—This was a case of duodenal 
hernia, in which Mr. Page found the whole of the small intestine. 
At the post-mortem “about a foot of the upper part of the ileum was 
deeply congested ; the rest of the small intestine had a normal appear¬ 
ance. The congested portion had probably been twisted within the 
sac." The patient had been seized with sudden pain, which caused 
him to fall in the street. 
Case VII.—-Dr. Neumann. Deutsche Zeitschrift fiir Chiturgie, 
Band xlvii, page 476.—A woman, aged fifty-five, was admitted Au¬ 
gust 10, 1897. Thirteen years ago she had a "hardening" in the 
right inguinal region, and very obstinate constipation for three weeks. 
On August 4, 1897, there were sudden cramp-like pains in the 
abdomen. August 5, slight vomiting. August 6, stcrcoraceous vomit; 
no stool or flatus since August 4. August 10, admitted; abdomen 
moderately distended and tender; visible peristalsis—immediate opera¬ 
tion—a right duodenal hernia was discovered. Two coils of gut passed 
through the hernial aperture—-an upper one, distended, at the upper 
angle; a lower one, collapsed, at the lower angle. The entering gut 
(the upper coil) could be traced to the flexura duodeno-jejunalis; it 
was about one and a half metres long, and was dependent to a tolera¬ 
bly long mesentery. The emerging gut after a course of about three- 
fourths of a metre ended normally at the caecum, and had a normal 
mesentery. The sac containing the bowel lay to the right of the 
spinal column and formed a tumor larger than a child’s head. The 
entering bowel could not be withdrawn, but the emerging bowel fairly 
easily followed an up-and-down movement of the finger. At the seat 
of stricture on the latter bowel was a well defined cord-mark (con¬ 
striction), embracing three-fourths of the circumference, and then fol¬ 
lowed a tract about one metre long, extremely cyanotic and moder¬ 
ately distended. Further attempts to draw the bowel out were futile, 
but with several fingers introduced into the hernial aperture, a tolera¬ 
bly large loop of bowel was found twisted into a pedicle at the upper 
end of the ring. The volvulus was untwisted with difficulty in the 
sac, and then a loop of bowel one-half a metre long came easily. It 
was of a deep blackish-blue color, its surface was dull at places and 
the mesentery slightly ccdematous, and here and there showing in¬ 
farcts. The patient recovered. 
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GROUP II. 
Volvulus in which the IIeunial Contents are Implicated, 
IIUT WHERE THE NECK AND SOME OF THE AFFECTED 
Coils Lie within the Audomen. 
This group is of great interest and importance. The con¬ 
ditions are complicated, and the hernia is essential to their pro¬ 
duction. The cases usually run a very urgent and rapid course, 
and the length of bowel involved is very considerable, averaging, 
as a rule, quite a couple of yards. The surgeon’s attention is 
first directed to the rupture, but the key to the solution of the 
case lies within the abdomen, and can rarely be reached without 
an extended incision through the abdominal wall. 
The mechanism of the obstruction is as follows: In the 
first instance a twist of the bowel takes place within the abdo¬ 
men, and then a portion of the twisted loop enters the hernial 
sac and becomes engaged in it. This prevents the twist from 
righting itself. Also, it will be seen directly that in consequence 
of anatomical facts, the neck of the involved loop is neces¬ 
sarily tethered to a certain spot. As the hernia grows, more 
and more of the coils of the volvulus escape from the abdomen 
into it, until it ends in one limb of the twist being pulled 
upon and becoming taut. This stretched segment lies entirely 
within the abdomen. One end of it joins a portion of the 
bowel that is stationary; the other is fixed in the hernial orifice. 
The central end is usually connected with the caecum, but the 
exact part may vary as a consequence of congenital abnormality 
(Case XII). The termination of the duodenum may possibly 
serve the same purpose of anchoring the volvulus at its neck 
(Case VIII?). 
The peripheral end is fixed at the neck of the sac, either by 
adhesions (Case X) or in consequence of the irrcducibility of 
the hernial contents, a condition which frequently depends upon 
the large amount of fat mesentery that has become imprisoned 
in these cases. 
For all practical purposes this stretched intra-abdominal 
portion of one limb of the volvulus is converted into a stout 
band, and under it the other limb of the twist and a varying 
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portion of the mesentery are compressed and often strangled. 
In Case VIII, however, the disposition of parts would appear 
to have been such that strangulation resulted from one limb 
hanging over the other, which was fixed more like a slack wire 
than a tight band. 
It will be readily recognized that the condition here de¬ 
scribed is of a remarkable and unusual character, and presents 
mixed features,—viz., those of strangulation by volvulus and those 
of strangulation either over or beneath a band. 
This mixed form of strangulation explains the unequal de¬ 
grees of engorgement sometimes exhibited by different ends of 
the volvulus. Something of this was observed in Case VIII, 
but in Case IX marked signs of strangulation were present in 
the coils which were traced to the point where the bowel was 
compressed, whilst the coils at the other end of the twist, which 
passed into that portion that acted like a band, were hardly 
congested. 
One other sign of importance was noticed in two cases. 
The abdomen was tender on pressure. This tenderness in Case 
IX was very marked and distinctly localized, and corresponded 
to the position of the neck of the twist; and as the hernia could 
be handled freely without pain, it raised a very strong suspicion 
that the cause of the trouble lay within the abdomen. It is 
probable that this symptom is present in most cases, for the 
localized peritoneal inflammation at the seat of strangulation, 
which is responsible for it, can rarely be absent. 
Treatment.—From the manner of the strangulation in these 
cases it might be thought that with the reduction of the her¬ 
nial contents the obstructing band would disappear, the stran¬ 
gulation would be relieved, the twist might become less pro¬ 
nounced and capable of righting itself, and recovery might 
ensue. But such hope is vain. The lengthy coils of swollen, 
oedematous, and ccchymosed bowel remain inert and immobile, 
and the constricting portion of the gut, though its tautness is 
relaxed, remains in situ, very much as it was, unable to alter its 
position because of the pressure of the stationary and distended 
intestines overlying it. Reduction of the hernia alone, then, 
cannot be of use when strangulation has set in. 
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Moreover, it will, in all probability, be generally admitted 
that the outlook in those cases where many feet of small bowel 
are strangled in a volvulus, is practically hopeless with the 
present methods of treatment. Of those cases that the writer 
has seen in the practice of others, all have proved fatal, and 
when he saw the amount of bowel affected in Cases VIII and 
IX, he never for one moment believed that recovery was pos¬ 
sible. 
But attention is forcibly attracted to the fact that the only 
successful case in this group was one in which the damage to 
the bowel was greater than in any of the others, and the 
amount of bowel affected not less. The heroic course pur¬ 
sued was necessary, because the gut was gangrenous, but its 
complete removal resulted in a most gratifying success. Why 
then do these cases die? In cases VIII and IX both survived 
too long for the idea of shock to be entertained, and there can 
be little doubt that they succumbed to intestinal toxmmia, the 
importance of which, as a cause of death in intestinal obstruc¬ 
tion, had been gradually forcing itself upon the attention of 
surgeons until it gained both point and clearness from the pub¬ 
lication of the views and experience of Professor Kocher, of 
Bern.—British Medical Journal, October 29, 1898, p. 1299. 
In the couple of yards or so of blood-sodden, infiltrated, and 
inflamed intestine, which seems to have been present in most of 
these cases, there existed every opportunity for the invasion of 
intestinal micro-organisms and the production of their toxines 
in overwhelming quantities; whilst as soon as the obstruction 
to the return circulation was removed, the rapidity of the latter's 
absorption would be greatly accelerated, 
Professor Kocher advocated the draining and washing 
away of the fetid contents of the bowel above the obstruction. 
But irrigation will not get rid of the micro-organisms which 
have already found their way into the intestinal tissues, or the 
toxines that have accumulated there. They must be dealt with 
by the protective powers of the patient, and the larger the 
tract of tissue invaded the more sorely will those powers be 
tried. 
Now the method adopted by Dr. Dreesmann in Case XI was 
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thorough. He made away with both the micro-organisms and 
their accumulated toxines, as well as with the unhealthy intes¬ 
tine, which was at the mercy of the first and served as a store¬ 
house for the second. All the patient had to do was to 
surmount the shock and repair the wound,—not to struggle to 
eliminate a continually forming poison and to destroy its pro¬ 
ducers. 
The importance of this case when compared with the 
others can hardly be over-estimated. The writer feels that to 
advocate the removal of large lengths of small intestine which 
are not in a state of gangrene is a step to which few surgeons 
will, at first, be likely to agree. But the lessons to be gathered 
from the cases in this group would seem to point to it in no 
uncertain manner. He is convinced that had enterectomy been 
performed in Case VIII the patient would have had at least a 
reasonable prospect of recovery, but in Case IX everything 
would have depended upon the power of the patient to stand 
the operation. 
At the same time it is not to be forgotten that the excision 
of six or seven feet of small bowel may not be so severe a 
measure in these cases as it sounds. In Case VIII the neck of 
the mesentery to be divided was very narrow and thin, perhaps 
two or three inches only ; whilst in Case IX it measured five 
inches. The operation, apart from other conditions, would 
probably entail no more shock than would the removal of a 
few inches of bowel. 
The danger, of course, would be that the depressed and 
poisoned condition of the patient might make it impossible for 
him to survive an operation of such gravity. 
Case VIII.—The writer's first case.—S. I., a stout woman, aged 
sixty-two years, was admitted into the Leeds General Infirmary at 
midnight, on May 16, 1897, with a very large strangulated umbilical 
hernia. The same evening at seven o’clock, when engaged in her 
usual occupation of nursing, she had been seized with pain in the 
tumor. At ro f.m. it became very severe, and she had vomited 
several times. The bowels were opened, but very little flatus passed. 
When admitted she was evidently in intense pain; very restless, com¬ 
plaining of thirst, and urgent for relief at any cost. The tongue was 
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moist, the pulse slow (54) and of good volume, and the extrem¬ 
ities were neither warm nor yet very cold. There was much retching 
and the vomit contained currants. The tumor was as large as a Rugby 
foot-ball and partly buried in the fat parietes. The projecting portion 
had a transverse diameter of twelve and a vertical one of eight inches. 
It had a bossed surface pointing to secondary sacs, was resonant all 
over, and remarkably tense. 
At 1.30 a.m. on the seventeenth the patient was put under ether 
and the tumor laid open from top to bottom. Many ounces of dark, 
blood-stained fluid escaped. Several feet of small intestine occupied 
the main sac and several good-sized loculi. The bowel was distended, 
and was black with blood, which was effused into its coats and on to 
its serous surface, where it lay in clots, and also into the mesentery 
belonging to it. The intensity of the condition varied, the coils on 
the left side being only of a deep purple color. The mesentery lying 
in the sac was very thick and fat and constituted the obstacle to the re¬ 
duction of the gut. The ring was a thick-margined, vertical aperture 
(one and one-half by three-fourths of an inch), and was not the seat of 
stricture, The intestine at this point was investigated. Healthy 
bowel, separated by a mark of constriction from the congested loop, 
was reached after a few inches of the lower segment had been drawn 
out from the lower angle of the opening, but at the other end of the 
loop inch after inch of black distended gut was drawn from the upper 
angle of the hernial opening, until more than a foot had been pulled 
outside, when it passed abruptly and without any definite mark of 
constriction into healthy bowel. The whole of the affected intestine 
was now in view and was seen to constitute a volvulus. A single half 
turn released it, and the bowel was returned to the abdomen after the 
ring had been considerably enlarged. The operation was then quickly 
concluded. Quite four, and possibly six, feet of small intestine must 
have been implicated in the twist. 
Subsequently there was a good deal of abdominal pain, some 
vomiting, and very little sleep, but the intense agony was relieved 
and several feculent motions and much sanious fluid were passed in 
the bed during the forty hours which elapsed before death took place. 
The post-mortem report is not forthcoming. 
In the absence of post-mortem information the following 
explanation is suggested with reserve. The irreducible state of 
the hernia and the presence of several large loculi occupied by 
bowel sufficiently prove that in this instance the volvulus was 
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not the result of a recent twist, When the bowel entered the 
sac for the last time it did so in a reversed position. 
As more and more of the reversed loop became engulfed 
in the rupture, the ends would become approximated and cross, 
and so be brought into a condition of volvulus. The traction 
exerted by the dependent tumor is a matter of great importance 
in this instance, and the atrophy of the mesentery lying in the 
neighborhood of the ring, which usually takes place in old- 
Fig. 1.—Diagrammatic sketch of the probable arrangement of 
parts in Case VIII. 
standing irreducible ruptures, would lead to that narrowing of 
the mesentery and approximation of the two ends of the loop 
which are such important features in the development of vol¬ 
vulus, and which at the operation were seen to be present in 
this case. 
In the accompanying sketch an attempt is made to illus¬ 
trate the probable arrangement of parts within the abdomen. 
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It will be seen that the upper limb of the twist acts as a 
slack wire or band, being certainly fixed at the ring in conse¬ 
quence of tlie irreducible nature of the hernia, and probably 
fixed at its other extremity in some way or other which is not 
difficult to imagine. 
The intra-abdominal portion of the lower limb—much the 
longer of the two—hangs over this band, and a trivial circum¬ 
stance, such as an attack of flatulence due to an indigestible 
meal, would, by the tightening-up effect it would have upon the 
limbs and the neck of the twist be sufficient to precipitate the 
onset of strangulation. 
From this diagram it is easy to understand the unequal 
lengths of strangled bowel belonging to the two ends of the 
loop that were drawn from the abdomen, and also the presence 
of a marked constriction on one and its absence on the other. 
Cask IX.—The writer’s second case.—W. M. W., aged fifty-six, 
a laborer and a chronic asthmatic, was admitted into the Leeds 
General Infirmary on October 4, 1898. For some years he had had 
an irreducible inguinal hernia on the left side, and had never worn a 
truss. At 4 a.m. on October 4 he was seized with severe pain in the 
umbilical region after a cup of tea. Vomiting quickly followed, and 
was present till the operation. The hernia became slightly larger 
than usual after the onset of pain. The bowels were moved twice on 
October 3, and no flatus was passed after the pain began 011 the 4th ; 
but seven or eight hours later a quantity of bloody fluid containing 
clots escaped per anum. The rupture formed a swelling in the left 
groin as big as a medium-sized vegetable marrow. A portion of it 
filled the scrotum, but the bulk occupied a large diverticulum ex¬ 
tending outward to the anterior superior spine. It was quite fiaccid, 
and had an impulse on coughing. The contents could be easily 
moved about, and portions of intestine felt firm and ropy, and once 
were seen to be in active peristalsis. The patient refined his pain to a 
point above the pubes, a little to the inner and upper side of the hernia, 
and the abdomen in this region was very tender to the touch. There 
was no distention and no localized dulness. The pulse was 84. The 
patient was suffering so acutely that he immediately consented to 
operation and asked for no delay. 
Operation.—At 5 p.m., the patient being under ether, the sac was 
freely opened and a small quantity of darkly-stained fluid escaped. A 
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coil of small intestine, about three feet in length, was found in the 
sac. About eight or twelve inches of it occupied the scrotum, and 
were slightly gripped, but not strangled, by the narrow portion of the 
sac just below the diverticulum. The condition of the coil varied. 
That part lying to the inner side only differed from healthy and 
rather distended bowel in being of a somewhat leaden hue, and in 
having a number of white spots upon it, not unlike in size and appear¬ 
ance those seen on some cigars. That lying to the outer side, in other 
words the bowel lying in the outer part of the diverticulum, was 
normally distended, except for a few inches, which were in firm con¬ 
traction, a condition that had given rise to the ropy feeling previously 
described. This outer portion of the coil and its mesentery were con¬ 
gested and of a pinkish color, and covered with a bloody fluid. The 
ring easily admitted the index finger, and inside the abdomen some¬ 
thing feeling like a thick band, stretched tight and running towards 
the ring, was made out. 
The condition of the outer portion of the herniated coil suggested 
volvulus, and that end of it which passed through the ring was pulled 
upon and bowel drawn from the abdomen. It was exactly in the 
same congested and blood-smeared condition. When about twelve 
inches had been drawn out, a very marked broad line of constriction 
was reached, and then came pale and natural bowel, a trifle fuller 
than the affected coil, but not unduly distended. The diagnosis of 
volvulus was now certain. A consideration of the previous case had 
led the writer to the conclusion that in similar cases the obstruction 
would disappear with the reduction of the bowel into the abdomen. 
The patient's state called urgently for the completion of the opera¬ 
tion. No serious attempt, therefore, was made to bring the twist into 
view, as it was clear that the proceeding would have necessitated an 
extension of the operation that would have immediately endangered 
the patient’s life, but the intestine was replaced as speedily as pos¬ 
sible. On account of the thickness and amount of mesentery that 
lay in the sac, the ring had to be enlarged by an incision one and 
one-half inches upward through the parictcs before this could be ac¬ 
complished. Fluid like that found in the sac escaped from the abdo¬ 
men. The operation was concluded by the removal of a retained 
testicle and of the sac, and by the closure of the gap in the abdominal 
wall. 
The intense pain and the vomiting were completely relieved by 
the operation. No flatus, however, escaped, though as a result of 
enemata some brown fluid ftccal material, bloodstained and contain- 
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ing mucus, was passed on two occasions. Three hours before death 
very rapid distension (commencing dissolution) set in, and death oc¬ 
curred twenty-seven hours after the operation. 
Kltr. 2.—Diagrammatic skclcli of tire conditions present iir Case IX. It may also 
be consulted in connection with the description of the conditions found in 
Case XI. 
The condition found at the necropsy was as follows: The lowest 
four feet or so of the ileum had undergone a single half-twist from 
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right to left, so that at the neck of the volvulus the termination of 
the ileum lay over and directly across the ileum at a point some feet 
above the valve, The final few inches of the ileum with its mesen¬ 
tery were drawn out into a pale, empty, and narrowed band, and the 
higher portion of the ileum as it passed underneath it had been 
markedly compressed by it. The relative position of parts at the 
neck of the twist had not been materially altered by the operation. 
The upper portion of the twisted loop had suffered most, its ecchy- 
mosed condition and emptiness being very marked for eighteen inches 
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Fie. j,—Photograph of the volvulus in Case IX. 
after passing below the end of the ileum. The lower portion of the 
loop was congested but not ccchymosed, and contained a fair amount 
of gas. The last few inches of the loop,-—viz., the termination of the 
ileum,—have been described. 
The greater portion of the loop had constituted the hernial con¬ 
tents. The hernia was irreducible, and the twist must have formed 
before the bowel entered the sac for the last time. As more and more 
intestine came down, the time arrived when the lower limb of the 
volvulus began to pull upon the fixed ascending colon, and it was this 
taut lower segment that was felt by the finger running down to the 
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ring before the bowel was returned. At last the tension of this band 
became such that a very small matter led to the development of obstruc¬ 
tion and of strangulation. It has been explained that the obstacle 
to the reduction of the hernia was the large amount of fat mesentery 
present within the sac; consequently, when once the termination 
of the ileum began to be put upon the stretch its relaxation became 
an impossibility, whilst further protrusion would increase the tension. 
The escape of blood per anum showed that the lower end of the 
volvulus permitted escape of its contents, both before and after the 
operation, the tension on the lower segment being insufficient to oc¬ 
clude its lumen. The reduction of the hernia, though leaving the 
volvulus in situ, released one end of the constricting band, and so led 
to the relief of the more urgent symptoms. 
The cause of death was probably a combination of shock and 
fmcal intoxication. 
Cask X—Du Chaussoy. “ Manoitc sur Us relations ties homes 
ante Us NrangUments internes." Arehiv. gbnirale tie mhtecine (Paris) 
i860, Vol. i (Vc seric, tome xv), case p. 324,—A woman of forty-nine 
had suffiered from a strangulated crural hernia for six days. It was as 
big as a walnut, painful on pressure, and the skin over it was inflamed. 
The strangulation had come on suddenly. M. I.augier operated and 
found gangrenous bowel which was freely opened, but satisfactory re¬ 
lief did not follow, and death took place eight days after the opera¬ 
tion. 
Post-mortem.—There was general peritonitis, and an interesting 
disposition of the two ends of the bowel which were adherent to the 
parietes in the neighborhood of the wound. The upper segment 
descending on the right side reached the iliac fossa. Here it turned 
and passed beneath the lower segment, which ascended from the 
wound toward the umbilicus, and then made a bend underneath the 
upper segment which overlaid the caecum. The upper segment, dis¬ 
tended in the right flank, became collapsed and flattened as it passed 
underneath the inferior segment, and on the further side of it, it 
dilated again and formed an angle to come and open at the wound. 
The mechanism of the obstruction in this case is practically 
identical with that in the preceding. The difference lies, first, 
in the twist which in this instance was a complete one from left 
to right, and in Case IX only a half-twist, and from right to left, 
and, secondly, in the small size of the involved loop. 
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The gangrene of the herniated portion was clearly due to 
causes peculiar to hernia, but the obstacle to the progress of 
the intestinal contents produced by the twist no doubt deter¬ 
mined it. 
The continuation of the obstruction here was due to the 
lower limb of the twist acting the part of a band, its two ends 
being fixed, one at the caicum and the other at the artificial 
Fk., 4.—Diagrammatic sketch of the conditions described in Case X. 
anus. It is impossible to say how far the conditions might have 
approximated to those met with in strangulation by volvulus, if 
the artificial anus had not been formed and distention of the 
loop had not been prevented. 
Case XI.—I)r. Dreesniann. Berlinerklinischt Wochcnschrift, No. 
16, April 17, 1899.—A woman, aged thirty-seven, for ten years had 
had a swelling in the right groin which went back after rest in bed. 
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It gradually increased, but she never wore a truss. On May 6, 1898, 
it could not be replaced, and the same night pain and vomiting set 
in. She was admitted to hospital next day. The hernia was the size 
of two fists, and tender. I’ulse 160. Under anaesthesia the rupture 
was only slightly reduced by taxis. Herniotomy was performed. On 
laying the sac open offensive dark-colored fluid escaped. The loops 
of gut were dark black with dull surface. The gangrene extended 
from the central end of the bowel up into the abdominal cavity, and 
the whole of the gangrenous portion could not be drawn through the 
ring. A vertical incision was made through the abdominal wall 
dividing l’oupart’s ligament. More dark offensive fluid then came 
out. It was now found that the whole convolution of gut in the 
hernial sac was twisted to the left 1800, and was fixed in this position 
by a band of omentum, which crossed over the internal abdominal 
ring and was adherent to the parietal peritoneum, both within and 
without the sac. When this band was divided the gut could be un¬ 
twisted. The gangrene extended for thirty centimetres further cen¬ 
trally; peripherally it reached to near the colon. The whole gan¬ 
grenous portion was resected, and the proximal end inserted later¬ 
ally into the colon. The lower opening was closed and the operation 
completed. Severe collapse followed the operation, but eventually 
the patient recovered. The length of small bowel resected was z.15 
metres. 
If this description is carefully considered, it will be seen 
that the mechanism of the twist has a very close resemblance 
to Case IX (Fig. 2). In both the twist was 180°, and to the 
left, which would result in the lower portion of the ileum lying 
over the small bowel at a higher level. The omental band 
would appear to have acted a purely passive part, imprisoning 
the bowel ns its distention became marked. It is to be noted 
that the gangrene extended to near the colon, and the portion 
of ileum left was no doubt too short to permit of end-to-end 
anastomosis. 
It may, therefore, be surmised that the overlying portion of 
the ileum in the twist was fixed at its junction with the colon 
on one side, and at the hernial orifice on the other; and that,as 
in Case IX, this lower limb of the volvulus was acting like a 
band. 
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Case XII.—S. Catcllani, of Padua. Annai.s of Surgery, 1898) 
Vol. ii, p. 709.—L. C., aged forty-nine years, was the subject of a 
left femoral hernia of twenty-four years’ duration, and the size of an 
adult’s head. The day before admission she had some diarrhoea, and 
noticed pain in the rupture and in the abdomen, and the former 
increased so rapidly in size as to double itself. Vomiting occurred in 
the night. When admitted the tumor reached to the knees, was dis¬ 
tended, soft, and elastic, the skin was thin and stretched, and pressure 
on the swelling and on the abdomen was painful. The patient appeared 
to be suffering keenly and her condition was evidently very serious. 
Strangulation was diagnosed and operation performed without nar¬ 
cosis. 
The intestinal bulk was formed by about a metre of small intestine, 
the transverse and ascending colon with the ctccum and vermiform appen¬ 
dix. The colon was of a blackish color and the sac full of a greenish- 
yellow liquid having a strong smell of sulphuretted hydrogen. The 
surface of the protruding bowels was covered with pseudo membranes. 
The abdominal wall had to be incised upwards for five centimetres 
before the bowels could be replaced. Death in eight hours. At the 
autopsy the following interesting points were observed: circumvolu¬ 
tion of the small and large intestines, which were distended by gas 
and bloody liquids. The catcttm was attached by a mesentery forty 
centimetres long; the mesentery of the small intestine was also long 
(sixty centimetres) and very thick, on account of fatty infiltration. 
The intestinal region which presented symptoms of strangula¬ 
tion comprised one and one-half metres of small intestine and eighty 
centimetres of cacum and colon. There was no liquid in the peritoneal 
cavity. 
This case was published as a contribution to the study of 
c.-ecal hernia. Lack of detail makes it impossible to be quite 
certain as to the exact conditions of the volvulus. From a 
careful reading of the report, however, it is clear that the neck 
of the twist was situated well within the abdomen, and that, as 
in the foregoing cases, the herniated bowel was a portion of a 
loop already in a state of volvulus. The enormous size aud 
dependent condition of the rupture point to a considerable 
amount of traction upon one or both limbs of the volvulus 
whilst the irreducible state of the hernia, from a cause similar 
to that existing in Cases VI11 and IX, and the variation in the 
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condition of different parts of the loop, which may be gathered 
from the wording of the report, seem to establish a very close 
family likeness. 
GROUP III. 
Volvui.us Produced within the Ahdomen by the Reduction 
oe the Hekkiai. Contents. 
The cases composing this group are too few to justify any 
deduction with regard to type. Case XIII proves that it is 
possible for the contents of a hernia to be reduced ill a twisted 
state, and for strangulation to follow. 
But Case XIV is of greater interest. There is nothing 
improbable about it. It might also be anticipated that a freely 
movable c.ccum, if forcibly ejected from a right inguinal sac 
when distended and almost strangled, would naturally assume a 
position in which it would be bent at an acute angle to the 
fixed ascending colon. In its distended state it would be too 
big to fall into its ordinary place, and the absence of a nieso" 
caicum would allow it to be easily deflected. 
Such a condition, when the bend is sufficiently acute to 
lead to obstruction, constitutes one of the varieties of volvulus 
of the Ciecum, and as it would inevitably entail a continuance 
of the symptoms the natural inference would be that a reduc¬ 
tion ell masse had occurred. 
Cask XIII.—Mr. Charles J. Symonds. Guy’s Hospital post¬ 
mortem reports. No. 100. March 9, 1893.—A female child, sixteen 
hours old, was admitted with a congenital umbilical hernia containing 
most of the small intestine. The sac was opened and removed, the 
intestine returned, and the aperture sutured. The child became cya- 
nosed and convulsed, and died in the evening. 
Post-mortem.—The viscera were normal as regards development. 
The intestines formed a mass in the upper part of the abdomen 
and there were masses of clotted blood over them. The greater por¬ 
tion of the ileum was almost empty, and there was a sharp line of 
demarcation beyond which it became distended. The mesentery was 
torn here in the distended part and probably was the source of the 
haemorrhage. The mesentery of the empty portion was thickened 
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and contained abundant extravasation of blood. There were also 
patches of extravasation of blood into the bowel. The fact that the 
extravasation of blood was limited to the portion of the bowel which 
was empty showed that some strangulation was the common cause of 
both. There did not seem to have been any extravasation of blood 
before the operation, and it appeared that on returning the bowel after 
the operation it had been rotated as a whole and formed a volvulus. 
Of this case Mr. Symonds writes, “that it is very doubtful 
if the torsion had anything at all to do with the result, as the 
child was a very feeble creature.” Perhaps this very want of 
vigor was the reason that the twisted bowel did not right 
itself. 
Cask XIV.—M. Richet. JiutMin de la Sociclt de Chirurgie de 
l\vis. 1S60. Second series. Vol. i, p. 75.—A man of sixty had 
had a right inguinal hernia for twenty years. It was reducible till 
lately, but for a week preceding his illness he wore no truss, and the 
hernia was down. At last some colicky pains made him try to return 
it, but he was unable. A doctor reduced it with difficulty next day, 
but as the symptoms persisted he was transferred to the St. Louis 
Hospital, under M. Richet. An exploratory incision was made, but 
nothing was found, and the patient died in forty-eight hours. 
Post-mortem.—Some peritonitis. The small intestine occupied 
its usual place; it chiefly filled -1110 right iliac fossa, in which the 
caecum was sought in vain. That intestine, enormously distended, 
and as big as a stomach after a copious repast, was situated in the left 
hypochondrium in front of the stomach and the spleen, and lying on 
the transverse colon. The ascending colon was maintained in situ 
by its mesocolon, so that the enormously distended caecum, carried 
into the left hypochondrium, was bent at an acute angle upon it. At 
the point of bending the distention of the caecum ceased abruptly. 
It was easy to understand and to sec that an obstruction had existed 
at this point, and had been increased by the pressure which the small 
intestine exerted upon the angle of union of the caecum with the 
ascending colon. The twist was easily replaced. The absence of a 
mesocaecum had facilitated the displacement of the caecum. The 
walls of the caecum were red and thickened, and at certain points 
showed signs of a circular constriction. There the coats were so 
thinned that it would not have been long before several perforations 
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had formed. It was clear from all the evidence that the caecum had 
been strangulated in the hernia, and then rejected by a violent reduc¬ 
tion in the left hypochondrium, where it remained. 
GROUP IV. 
Volvulus Occurring within the Abdomen from some Pre¬ 
disposing Condition more on less Directly Connected 
with a Hernia. 
Numerically this group is of far less importance than 
might have been expected. In the two cases which can be 
understood, the volvulus seems to have been dependent upon a 
coil that had formerly occupied the hernia and had been the 
subject of an old local peritonitis. 
Mr. Treves has pointed out that the approximation of the 
ends of such a coil produces a condition which is a well recog¬ 
nized predisposing cause of volvulus; but Case XV was the 
only instance met with which would appear to illustrate this. 
There is plenty of evidence in the preceding pages that 
elongation of the mesentery may result from inclusion in hernial 
tumors, and it is reasonable to suppose that if a particular por¬ 
tion of this structure were in this way marked off from the rest, 
the coil attached to it might easily fall into a state of volvulus 
(vide Treves, " Intestinal Obstruction,” second edition, p. 136), 
from its two ends being brought more or less together. But 
not a single case has been met with in which an uncomplicated 
intra-abdominal volvulus has owed its origin to this cause. 
Yet in many of the cases in Group II the elongation of mesen¬ 
tery that was present resulted from this cause, and was no 
doubt a factor of importance in the final twist. 
On the other hand, Dr. J. K. Fowler’s case (Case XVI) tends 
to show that the matted bowel resulting from a previously her¬ 
niated loop may, by introducing a partial obstruction, lead to 
increased and tumultuous movements of the bowel; and these, 
other things being favorable, may determine the formation of a 
volvulus. And if such a complication can be brought about by 
an old inflamed loop that has been reduced, it is clear that an 
equal danger may attach to a loop that remains within the her- 
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nial sac, whether changed by inflammation or not, provided 
that it is capable of causing partial interference with the onward 
intestinal flow. 
Case XV.—Dr. lid. Latham Ormerod. London Medical Gazelle. 
New series. Vol. xii, 1851, p. 314.—A gentleman, aged fifty-six, began 
to be ill on August 20, 1849, with a little looseness of the bowels. 
Hiccough and vomiting set in early on the twenty-first. There was 
no abdominal pain. He had a large left inguinal hernia of many 
years' standing, for which he would never wear a truss. This could be 
replaced with ease and the ring admitted three fingers. On August 
22 the abdomen was slightly tender on pressure on the left side, and 
a little later some abdominal catastrophe took place, and the patient 
died in less than thirty-six hours from the onset of vomiting and hic¬ 
cough. 
Post-mottem. There was peritonitis. The bowels were irregularly 
matted together here and there by old adhesions. One of these bun¬ 
dles of small intestine, which had lain in the sac, was generally dusky 
and cedcmatous, and in one of its coils was a fissure about an inch 
long, running exactly parallel to the valvular conniventcs. To this ex¬ 
tent the mucous membrane was congested, and in parts had been re¬ 
moved. Nothing was found to account for this injury by pressure on 
the bowel. 
Dr. Ormerod, in discussing the pathology, says, “the most prob¬ 
able explanation seems to be that a single coil of intestine had become 
twisted on itself, so that the passage was obstructed above and below 
the point where the bowel gave way; and that the bowel, distended 
by its own secretions, and its coats always softened by habitual con¬ 
gestion, and now yet more by present inflammation, burst. Probably 
with the bursting of the bowel the obstacle to its replacement was 
removed, and with this all traces of the cause of obstruction were 
lost.” 
Case XVI.—Dr. J. K. Fowler. I.ancct, June 30, 1883, Vol. i, 
page 1119.—A man of forty was admitted into the Middlesex Hos¬ 
pital, with symptoms of intestinal obstruction. He had worn a truss 
for double inguinal rupture for some years. Both ruptures were easily 
reducible, and bad never caused serious discomfort. Mr. Hulke 
operated and found a volvulus of the small intestine. There were 
also present, in the collapsed ileum below the volvulus, some adherent 
coils forming continuous V-shaped curves like a cracker. Their peri- 
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toncal covering was thickened from an old limited peritonitis. Death 
occurred three days later. 
Post-mortem.-—A portion of ileum eighteen inches in length, situ¬ 
ated about two feet from the ileo-ca:cal orifice, was somewhat congested 
and slightly diseased ; the peritoneal coat was smooth and shiny. 
The whole mesentery was very long, measuring from seven to eight 
and one-half inches from the spine to its attachment to the intestine. 
This case, presumably, is the one mentioned by' Mr. Treves 
ill the first edition of “ Intestinal Obstruction,” page it, and 
certainly the one referred to in the second edition on page 136. 
In the first edition, it is suggested that the volvulus depended 
upon an unduly long mesentery resulting from hernia, but in 
the second edition a congenital origin is with better reason 
ascribed to the lengthy mesentery'. 
There is, however, some reason to suspect that the hernia 
was not altogether unconnected with the chain of events that 
culminated in the twist. The small group of adherent coils, 
the seat of an old limited peritonitis, situated in the two feet of 
the collapsed gut that intervened between the volvulus and the 
ciecum had most probably acquired that form from inclusion in 
one of the hernial sacs at some previous date. It was a condi¬ 
tion that, doubtless, led at times to partial obstruction and to 
more vigorous intestinal movements in the small bowel imme¬ 
diately above it, and this, together with the favoring circum¬ 
stance of an elongated mesentery, was probably the determin¬ 
ing factor in the production of the volvulus. 
Cask XVII.—Mons. L’Honneur. Ihillelin de la Soeitte Ana- 
tomique i/c Paris, 1856, page 158.—This was a case of crural hernia 
in a woman, who also had an internal strangulation. The hernia was 
reduced without difficulty, but death followed in half an hour. 
Post-mortem—A loop of intestine three or four feet long, com¬ 
mencing three feet from the duodenum, was found twisted upon itself. 
The duodenum (?) (the query is the writer’s) presented a little diver¬ 
ticulum which descended into the hernial pouch, and was fixed to its 
internal face by very strong adhesions. 
It is impossible to say whether the volvulus was in any way asso¬ 
ciated with the hernia other than accidentally. The case is inserted 
here for what it is worth. 
